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mm^] mmm 

-^mmmm(7:>'pr£< i 'D(Dmmmm'7'-^mm=L-y hit. mzcD^^-^ 

CD faSHT-* - ^ ^S^g ^ 7=^ - ^ 3S ^ ^ a fg ?^ ;i T V ^ S 7^ - 3? X 7^ A 

D 

[lt*:^3] f»^:^l ^Cj3V^T, frffS^ 1 (Z) ^ >r ^/(Dt'- ^^Mgti, 

mmmm^mit. mmmsm^^izmr5^At!^r=.itii!,:h-r^7'-^(Dxti7 f 

- ^ $: ^ f S ^ IS ;t T V ^ -5 t' - ^ ^ ^ ^ 7^ A „ 
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T-* - ^ ^ IB'I» t- S #|g ;1 T V ^ -5 ^ - ^ ^ligi X 7^ A . 

fH^##M « ^ ^ - ^ ^ ^ m f ^11 M ^ ^ M##|g 5: ^x. T V N ^ 7-* - 
7b^ ^* - ^ *t#fc t- -2. ^ X. T V ^ S - ^ i/ -T- A „ 
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sisa ^ (7) r^T' 5^ - ^ -5 7^ - ^ rai^So 

^m-t^^m^mxx^^^^-^^mmmo 
'm•t^^m.^m^x^^^^^-^^mmm. 

ti^mm'^mm-mmmfi^^T'-^^m^iii-t^m^mm-t^mw^m^m^x^^^ 
^m^.-t^^m^m^x^^^^^-^mmmmo 
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^ -5 - ^ ^Qf^^«cD0JW^^"e o T , 

- ^ t- ^ ^ f S 7^- ^ ffr#:^i5^„ 

- [It#^2l] lt^^2 OiC^SVNT, BuIBaMX^ii, tufam:^T Kl^:^ 

M ^ ^ & # ;t T V A ^ 7^ - ^ (D 0m :^ iS. 

S X@ 5: ^ X. T V ^ ^ T-* - ^ MW:^-^. 

[ff^^2 3] fff^]S2 O^C^V^T, ffjfaMXgli, ftfi(DtfffaT-'- ^ ^0; 

, trffaT-*-^$:fa'is-t^x^$:M»!L, Suia^- ^ ^fa'Hi-^xs^i^, trftam 

MT-*-^^i|rL- ^y h;^)'!Brffa^fg#MfM;«)^^-7^-^$:^^m-r^S$:®»lt--5 
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[0 0 0 1 ] 
[0 0 0 2] 

{c;^Uoo^-5o 3(D cfc e)^^:S:{CfeoT, -f T A L S I 

PS{C5f^ffi-r»M@61;a)i/^5^AL S I ^, ^oOfSM^b^aFT^liMML S I J: y 3 
hA^;r--^>^(D#ti^^$:ef^ai-r^>:^7^AL S I (Dm^ti^Ui^LX^^^ 
o Mx-li, ^^«tStcm^ti'§> J:e)?5;<£M^«:^§:il#$ti-5 L S I ^, ^> h 

mjz^m^mxm^mmx:^^. 

[0 0 0 3] 

[|§B^ Tb'j^^ L j: e) h -r ^ ^S] 
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[0 0 0 4] 
[0 0 0 5] 

53^^bT, ^n^mm-^mt^^mm^timtfx^r^iihx^. ^ti^(Dmm$>^ 

$?5fc, mm^micjz^\:.x^m0'm(Dmnt)^^^^n^(Dx% ^n^eM 
m.mizMiz^Lr:Lmmm^^m^-t^z^izM^x. m-mmmm±'^mmM'^^ 
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[0 0 0 6] 
[0 0 0 7] 

n7.h Tli«-r -5 r ;?)^ T' ^ -2) - ^ i/ ^ 5^ A ^3 J: - ^ ^mmU ^ 

[0 0 0 8] 
[^H ^ «?) ® #m] 

:2|s:M®mMA«, #gM 2 0 0 0 - 2 0 7 2 0 2 #IC;^7;^ ^ x^-f XbT 

-^mizt^^x^^^. Lt^tf^^x. mm^'^ic^ijmn^n^'^^cDy'-^mMm 
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[0 0 0 9] 

-^^sn-^y hit. moym 1 <^^-r :/(Z)5=-*-^^ll^g(Z)^l^fflT'-^^^^iS:l- 
[0010] 

2fs:|§0^®*Mf-*-^^SrL- >y hit. r-:fVd--iy3yfj:if{zs^^tLt^m-mm 

<, m.m^^mmz-t^:it:tj^<m^^j^r:fvd--^y3yfj^ifizMmLr=.mm^ 
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iz^vm'Mt^^tt)^x^^o 

[0011] 

mm(^mmmm^^-t^y'-^^miy:^^2^izi5\.^x. ^n^®* 
mm^^muzmn^^t=.i!bizi$!:^m^jimmmm^. ^mm^iznm^^^-f. m 
mm^£m^xmmizmi-f^^tf)'^«jmx&i). ^^ic -fu'^f^/^iz^ijmmz 

u^^/^xmmt>^'^m^£(DX\ ^(DmM'PBiEiz^mmzMMx^^. vtcti^-D 

;^ 7^ A ^ <J: t>*T-* - ^ MHiSa ^ T' ^ -5) o 

[0 0 12] 

Tti, -T^'-^^iLSiSSc^ra^^'-^iiff ^v^;^)^^cLT^f e);^)^i:v^e)^M^c^i:®■r 
mmmm(Dn- aLr^m^^^:it^-^mx&^o cwm^tSb 
m.-r^=r--^:fy^^mz7'-'5i^m^mm^ u < al=sbilv^^ v^e»^*7!)^fe'5= 
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[0013] 

X-^mtf£^o -^(DfcSblzlt. C-g-MfCj;U, /A- K'^7 3iT$:^itt--5r ^iML. 
S = 

[0014], 

^u-K^^U, fc^;iti, 'J(Z):/D^*^Aia'l»fI^, n - K R AMfe-2> v^ 
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[0 0 15] 

cZ)'>?5:< ht; 1 §P(DM^?:, S a(Df-*- ^ ^SiS*®^*- ^ ^ ^ U 
[0 0 16] 

^■T-'-^^^U(Dm^<Z)T FI^XJCt-'-^ 5:SS'ISt-So rtltCjiU, SMb^c^-* 
^ii^tifeT Fl^X<Z)^-^ $:^J5^ij2iti'^ ttcj; iHS-?- ^^a!S:i-^y hT- 

sisera T-* - ^ 5: « t- ^ mm ^m^^x^tzzmzi-ji^o 

[0 0 17] 
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y"-^ ^^v^m^j2^ts\ t\^^z}wm^nz)o z(Dmm^nt>mz. mm^^t. 

[0018] 
[0019] 
[0 0 2 0] 

m.mm ^ <fc z^^mm<7)y' -^mmmwKD-fu^^z^^f^mxn. cnmiz^^jm 
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[0 0 2 1 ] 

mmn-t^:it:tf^x^^y:xy^2Ai. s i ^m^xMmmiz. ^lx^^t. hxm 
E (D mmm t. mm^^ ^ ^ t/^^stt® & s - k x r xmm-t^ r-^^-^^ 

s I ^^(bizmmmiz. m^mizmtfLm^f^-t^z^t)^x^^. 

[0 0 2 2] 

&.r^zmvs^mmL^^tl'^ib:^mmiz-D^^X'^'b^zmm■t^. muz. #^®^ 
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, v-r ^ nyn ^'^An- F) 4 a ^rf^JgLfen- KRAM4 ^^^^^$::7al^y 
[0 0 2 3] 

z:(Z)-7ai^y^rL- >y h 5 li, ttf(Z)^^fe S v^ - h 1/ ^ 6 ® 4^®,, m 
Uji^##^ i J:oT^SSm^©3- K R AM 4 (Z)m^(Z)T FUX;^^p3 

^^$:-7ac^y^t-S:7ni^y^gp 7 i:, :7al^y^$4^fc#M^^^-5V^tt^'jlM^^ 

M^^^^T^n- \^Lr=.mmm^ (^^^U-t^F • hn-;i/ • ; Decode 

d Control Signal) 0 v ^ J: t>*mM^^ - F L (■^H-t'F- 
13 > hU— ;i/ • ; Decoded Control Signal) <t> p ^M-r^— ^ 

-^y N VU 1 J3J:t>*mfflT-*-^^S^-^y h PU 2 iz^ti^ti^^-t^. $ ^{c 
, PU 2;«)^^li||^f^M$:^"f ^7^— ^:^'fS# (Exec unit Status Signal) ^ 

s tim-^n. pu 2 ^ j;t>*vu 1 (DV^mti^:^^^- h lyt/:^^ mmut^^^) e iz 

[0 0 2 4] 

:$:M®PU2«, m^l^i^:^-^. ^'\^i:^7.^^^XimM=L-^y h (ALU 

^^m-t^mm^mK.r:Lmm=L=.y h 1 2 ^$:fix.T^u, ^*-3?rami 

(c^oTV>^, z:ti?>a)^3i^y ^n- ^y h FU 5, ^HMt-'-^^S:!— ^y h P U 
2, n-FRA]V[4, f-*-^RAMl 5 ^r^f^m^i^ti, CO^fgl^M^ -5 ^'^ 
-mm^£':^U'\2^y*)-=L--j h t.mi&.<^mmtf£^o Ltz.ti'^^X, FUS, PU2 
, zi- FRAM4 ^^XJ^^-^ RAM 1 5 ^ "T -5 ^fife n iz ^y if n - ^y h 3 

i:l^^■ts:li:=fo■5ItgT'feU, ^n-fe ^y-9-rL- ^y h (pux) s^-^^bvu i ^mm 
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[0 0 2 5] 

Fu 5i)-^i^(Dmm^^ <p V ^m^7-r^m^7'-^^m=L~^y h vu i ti, fu 

it (F SM (Finite State Machine) , yy^^^ V^^^r- h-=7i/>) 2 1 il, 

>$tlfef'-^A;^gP2 0 $:^ix.TV^§„ tfe, VUUi, PU2;^)^^T^-fe 
J^-erig'&I^i^';^^ 2 3 ^m^X^^). T-*-^A°Xg|5 2 0(Z)MSJCi2xM;&T-*-^ 
-r>^-:7ai-f>?.lyi;;^^2 3 $:/r-bT PU 2 T'fU^^Lfe *J, VU 1 (Z)p«3gmM 

2 3 $:/rLT PU 2 -e#MT'^<5i: ^C;&oTV^^„ 
>^gP2 0T'^S$tlfeM^ttPU2(C#fc^$tl, PU 2T'li-e(7)MII$:ffJML^ 

[0 0 2 6] 

i^m(D^-^mmmm o\t. =r-FRAM4tc, m.m-^^ (p^^) 
mm^^ (v#^) ^^/xjr£':fu^^h.m'&'W-^nxn^). ^M^y :c-j^=l- 

ckyfpu 2 (cft^^stiSo vui«, ^ p j;t>'^ v(Z)e) t., ga$:® 

^$:T-*n- KL^cM^#-^^ V liPU 2 (Clilg^f ^(Df^t)U(c, 
#t)4*VMi o v-^^^^^Wmmmy^^^i-^ti. PU 2(D^gili;^^^yy$ti'5> 
„ VUlli, T:/U >^r-i/3 >;&i:'{cj;oT^3S$ti.S>fe®-e^ U, VU l fcfl 

tiariiCiU, VU 1 M^C#'ftU^^^{C^^1--g>i^^^:<J^;^<, 
^ (Z) ffl V ^ T 5: e) ^ h Tb': T' ^ S . 
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[0 0 2 7] 

^pu 2 t.^^-t^%(DX'$>^j. &smz.-S3 \t ^ xitvu pu iim-t^:itiiz-t^o 
3(DVUPUioii, vrji^4 2^m^'\i^mmzt^^t.^£<. |gltfcJ;t>*l^ 

:7 T > ^ 3 > ^WMETM LT :/n A < Rri&$-B:'5 3 ^ i^^j'^T^ ^ 

-^y h 1 2 $:^x.T^ ft&(7) V U P U 1 0 hjlMt- S i i: (C J; U , ^I5[C0VU 
pu 1 o®vu 1 ^M3^'J{c#t&$i±^z:i::^)^T'^5„ Lf=.tf^^x. vupuio 

[0 0 2 8] 

, Zin^(DZ^U-^7.C 1 . C 2 J3ck0C 3 ?!|1I3 {C^-r cfc tC 3 0(Z)VU P U 1 

0 (cifjuis^^iiAWigT'fe^^ ^bT, vupu 1 oT'fetiti, n^f^mm-^ 

mtdnxt^<, -fa ^*^Actt(D#^(Z)y^■fe;^fe^v^tt^^ i>3 
> 5: fc LT:/o^*^A$: < oltt; $ it -5 ^ t!)'^ T' ^ -5 CO T% ^M'^ 

m^\^±X^^o ^^fC, VUPUlOti, P U 2 ^^7imfltg$:^ix.TV^-5cDT' 
, BI4 (C^-r J: e){C, lB^75:Syn-feXC 1 7b':iiJUii^tifcVU 1 , t-?S;*3%V 
u (CI) ^m^fcvu PU I ^«^7^-5>:/n-fe>^C 2 7b':SUUiS^ti7t 

vu (C2) ^m^r^yupu I oizML^-^ti'^m.m^tisztuz^ij. vu 
(C2) :«)^vu (CI) tm.mzmm^mib-t^z.iiti^x^^o -eur, vu ( 
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c2) (Dmmm^^vu (CI) izM-r^t-iz^^jwu (cd x^it^o^mm 

[0 0 2 9] 

mmz.. yn-feXC 3 ;?j^#JU ^tl^VU (C3) $:^Bx.7^: V U P U 1 0 tC 
MLy'-^ti'^mm-^na^tHZ^iJ. VU (C3) t^WU (CD i:»J{C^S 
i:*>T'^So $^JC, VU (C2) iiVU (C3) Tb'^M^'JJCMH 
e> :i i: T' ^ ^ :/ n ir X ^ ti « ^ ^3 {c M ^fj M ± 3 i: W fg U , 

jsiimmm^\^±-t^^tt)'^vn^. rcD^-^c #vupu i o;^)^fes^M'et> 

ho L:«)^l&f^L^{-ttit^, ^^M^ar-feU, ^ (Z) C T' IBM $ti;"c:/n-fe 
VUPU 1 0{C<i;oTS/^5=-AL S I 3 0 ^ ^'0^*- ^ A 

^aliiScDMv^^>X7=■/^L s 13 0 ^m^.-t^:itti^-^mtrji^o 

[0 0 3 0] 

h^JC, ^Ott^S 1 §:feSg^»J||^f Wtg4'^i!5C(Z)yn-fe^ 5 2{C:$^tt-§>r 
t.i>^-^mX$>^o ^LT, »fl§llll^$:?^j^t- §f'-^/^°^^P2 0 hi/->r>-y-2 

^^tt>^-^mXS>iJ. VUPU 1 0 tLX^.^-t^^tti^X^^. ^LX. -^(D 
<l;e){CLTf^^$n;^VUPU l O $:M^-^t)-&Ti/^7^AL SlSOhf-Sr 
il{Cj;U, afi^(JS®Wv^MS;6^«ItgJ5i^/>5.7^AL S I 3 0 S:ii#fc-r S 3 ;{)^T' # 

-So ^e^fc, vupuioti, mmmrnxmrn-t^^ttim^f^^^mmitzfuiE 
v^iiLX(Dmm^m:^r=.pi] 2tcj: u^OiSf "Srii^^-BngT-^u, mmmmiz 
^^mm^m^nzmnx^^(D^r£^-f. mm:fn-\Ey^iz^^mm^mmzm 
n^-^^^ntf^x^^. 
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[0 0 3 1] 

m^yy^T-uz o«, ^^(Dr-:r^)^-iymy(D^M^nmR<^=so^}Lt)'^'x^^ 

V7.^h.\^ S I t LTJI«$tl<5 3^lC;S:-2>T'$>5 e»o EI 6 (C^ L 7^5=-*- ^ 

Oli, VUPU10(Z)PU2 ^IjiMfSCDtCilLfeT-^r^^^'^^ ^ 
#X.fe:7^n-fe^yi?-3 1 ?!tfJyi>tC, :^i5:(Z)VU PU l O ;^)'JiS^;&ilfg#|g{C J: ug^ 
^$tlTV^^tJ(DT'^-5c M?[JiC^gi1--g>^iS[(D VU 1 tCcfc 

, #^gi?:=ff e) VU 1 liPU 2-ef!l^$tl, ^CDPU2lif£c7)PU 2 ^T^-^^: 

n-$:^l|-r'5^il;^'^T'^S^-^MSI^>X5^i:^3 0 &Ji«t--5 A^-e^-i>o 
[0 0 3 2] 

H7{C^U^T-*-^MSi/;^7=-A3 Oli, mffiOA;^^if$:^LT^*-^ $:izl 
^^-r-Sr i:7b^T'#§M#tg$:fix.7tVU (COM) $:#i«LfeVUPU 1 0 
A§:-f >^ -^oi-f ^i: LTMV^> VUPU 1 0 $:^tf;ti/^5^Ah, VUPU 

«^$tlTV^^„ ^fc, BIS jC5^Lfe5=-'-^^lli/X7^A 3 0 ti, VU (COM 
) ^:/n fi^LfeVU (CI) fe-^>V^iiVU (C2) <Z)2o®VU$:li« 
LfeVUPUl 0B?:-r>'^->'ni'f^^bT, f(fi(7)^ :/(Z):/n -fe ^yi^ 3 2 
'^i;?)Ti/;<>7"i:s$!«^LfeMT'fe-5>„ ^(Z)j;e){c, ilfS#tg?;^ix.fe P U 2 
M-r^^iifcj; ^I^covu PU 1 0 ^m\^tz.i/7.^U-k^^n\z-7 

[0 0 3 3] 



1 8 
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Tvupu 1 0 ^^m.'t^'E^mti^'&^fy^. vupu 1 0 (Dm(D'f~ ^m.m^^^ti' 

[0 0 3 4] 

mizi&ziT. hxm^-t^tcLi^izit. cnmxj^- \^^^ jLr^Mm'r^:it.f£Hz 
■7'-^(D^m:fy'^^mizn:k.^^hit)<mt.i.\^^. ■tfjt^'h. mM(Dc^m(D-:ru^ 

:k\z^m-r^mz. CB-fg{cj:U, :!Lr^MM-t^:^}imh\z^-^^ 
^mt^mv^iS^^^t.rj,n\t. ^Wi(DCmm(D-:ru^y.\z^mt^WLtmm^n 
m\zmi^^z.t.m%\:>^x^mhLti^=t. ^lt, c-S-|Soi/^;i/-e:9-ffJSti;t^ 

u^7s\zm-5^. Mmmmtx^^^^^^Ki:i.\zM^\.x^mm^^mt\iBX 

[0 0 3 5] 

^i^$:gffifC^f;^'g)^N- F'^7aiT • ^ril-ftatgi: bTSJffiLTVN 

L ;t - ^ ^ 7^ A ^3 J: t>*T-* - ^ ^SiSfi ?r H^T' # S a 
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[0 0 3 6] 

HlOiC, 2fs:M®VUPU 1 OCO^^$:PU2 $:i4iyi>{C^bTfe-So P U 2 

, H^frL- h 1 1 RAM 1 5 (CT^-fe:^t--2)fe«b{cm;^-r'5.r Kl/>^ 

AOT^^^&blg^^tlfe^HCDT KU^T-fe-S^^tt, ?i^(Z)RD/WR5=-'-^ R 
AMI 5N tUm^Jt^^mmT'-^RAMl 5 X^-2>V\ld:^tfgm^-^ R AM 1 
5 Y{C^UAffi;^l&f^?!^f e)= -ebT, aa(DMM^-^ RAM 1 5 X{C»^ 
iA^tl^^T^-^ y , ftfiCDVU P U(Z)3^faffl5^-^ RAM 1 5 Y ^ 

T-*-^ ^rSi^^-r-Sr i:}Cj; tj, flfiCDVUPU^c^r^-e^^-*-^ -tfjitD^. 
;?|s:McDVU PU 1 0 (D^n-fe ^y-9-P UX 3 \t, =1- KR AM4 il, t^-^ RAM 

■ebT, ■f'-^RAMcZ)— §I5$:ffi(Z)VUPU 1 0 ii^fflLfeU, fa(Z)VUPUl 

0 i:^ffl®f-*-^ R AM$:|g(-tSr .ilJCj: U , Am;OT F U fC i U ftficD V U P 
U 1 OfC^UT^-^^illt-^Zlhj^f'^T'^S^ Lfe;0'^oT> Am;dT K 
fgT-faM-r'S^.htCi: UlCVUPU 1 OcDr^<Dii'^$:M^-t'2>r i:;<3^-e^-5. 

[0 0 3 7] 

Mffi^(Z)VUPUi 0(Z)SMRAM1 o xfcm:^^*- ^ S: 

S^iiti^PUTM^, ilM^i^CDVU PU 1 OC^ill^RAM 1 OYti^ibAtfy'- 
^^^.n-t^GETrnKiZ^ <^-fy^n^. 01 OtC^L^VUPU l Ot±. PU 
Tm<DmX&^o Ltz-fj^^X. VUPUlOld;, Am±nr|g^ii^® RD/WR 
T-*-^ R AM 1 5 Nfc^ux., gacD^^f^-^y h 1 1 izMLXltV - U ii 

^^S^RAM (g^5^*-^RAM) 1 5 X$:fi;tT^.^^o * 7^, ii|fa.r.^yh 

1 2li, m;^T-*-^ DO $:ftB®VU P U 1 0 {Cj^MI" -S jjI^^ > ^ - :7 :^ l 
3 ffiCDVU PU 1 O7b>^gML^A;0f-'-^D I $:^fgRAM 1 5 XfC#^ 

[0 0 3 8] 

^l#-r >^-:7ai-r^ 1 3 li, ilfsSUTO 1 3 C$:^|^T^U, ||^f:3.-^)/h 
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1 l;^)^y^^*9A4 alZLf^a^^Xy'-'^t^m^ThtimziiitJ-t^r }^ly:^AO 

ti^&^r Kuxj^±Tfesi:, mm^'^yyT i a b $:MSLTft&0vupu(Z)T' 

-^RAM (^-^RAM) izm^T^ti. Lfe;b^oT, -fU^^^A4ai)^^^^t 

^^^Mv^ii>fBm®T'-3^ RAM 1 5 ZlZy'-^^mm-t^^t.ti^'C^^. ^LX 
, R AM 1 5 z iiM^g#® V U P ujc#:£i- 

[0 0 3 9] 

^ ^m^y^-yx.^7.lA\t. S^M^SPl 4 C$:^X.TJ3U, ft&^VUPU 
I Ofi^i^'^mx^rz.Xti'r-^Dl (^^^S5t:^cfev^T^im;t^T-*-^ DO) ^^>»R 

AM 1 5 X{C»^JIit;c Jzl-^ffJ^gP 1 3 C i t>*^MMM 1 4 C li, ^tl^tl 
, =i>7-i'^'l^-i/3>-l/i/'>;^13RfeJ:t>*14 R$:^i;tTV^S„ j^fSMcD 
nyy>f ^v-i/^y ■ Wt.^ l 3 Ricti, ii'^^cD vu P u®^!5!l'»$g ( I 
D) , mtm^r ^\y7^. %.m^>{X. ^ ^tcii^clfsl^Tr KUx^if^H^ff:! 

M7t;(^vupucD I D, '^mf^^y '^x^T.^i.xf-^mmir ki^^^^^*®^*-^ 

M^t'-^rami 5Z(Z)TFi^;^i:, j^fi^fe^^M^ffl^T-*- ^ R am i 5X 

(D^mr \^iy7.t>^-mL^£^^m^izit. -eti^cDr Ku^coM^5^$:jifMfe-5. 

[0 0 4 0] 

m^^n'^m^^io^h\zf£^K±^^-(j\i!,tir kp;^^, r kl^;^.^^^^*c7) 

M^f4^ t- ^ r i: T' $ -5 „ 
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[0 0 4 1 ] 

tr^. h 1 1 iZAtl^n^y'-^D I It. 

^RAMl 5 X:*^^(Z)iBm*\ jI^CDt'-^ R AM 1 5 N ?5 (DMm^O^ ^¥[IelT■r 
^ 3 ^^j'^ oTtgl?fe-Sc ^(Df^fy, AM 1 5 X(Z)ffi:^DO RD/WRt"' 
-^RAMl 5N(Dm±!D01,t. S-^M^HIJ^;^^ ^ ©fg-^C J: U 0J1^$ tl-g> iz 
^ ^ 1 6 $:MfiLT^^f:3.-^y h 1 1 (Z)D I {c^^l^^ti-Sc rc7)|g:^, :/n^*-5 
A4 ati, ea;^j'^AffiiJBrig'&T'-^ RAM 1 5N©7-'-^;^)\ M^tffi#:<)'^»^ 
^2.^;t'SMR AM 1 5 X(DT-*-^*^liT FU:;;(7)^SV^T'f^l^•t■Sr ilAWfgT'S) 

[0 0 4 2] 

^^{C, j^M-f 1 3 li, M#I1I!^1 3 A$:fix.Ti3U, t"*-^ 

UtC^itS^^R AM 1 5 X^T^-^MffiW^^r^-rff-^ * bus ytC ioT^ 

S^l 4 A$:^ix.T^3U, ^fg^M® t-*- ^ R AM 1 5 X;^)^ ^^mcfitt, ftfiOVU 

*^M?:^-r#-^^ put ?:^fBL;t il^JC, ^fBRAM 1 5 X;^)'!^^m b tt^T^^ 
^i:, ^m^M$:^t-M#* bus y $:tm;^-r^o ^^M-f >^ - :7 x ;^ 1 3^ 
J:t>*^M-r ^^-^x-r^'. 1 4 T'^US*3ti-g)Z:ti^0»72i^B?:^-r^#* P 

u t ii^ffi^^^^f b u s y«, -n'H\rmz.-h'^m\:^mm.\z.m^-<:'^^. 

[0 0 4 3] 

2fs:M®SM*M®7=-*-^ R AM 1 5 Xti, t'^T;^3K- hT-*-^ R AM-efe-S 
- hT-*-^ RAMTfetlJi^'fgL:^:6^^®^mS#*'^RTtlt^U, M^!J'ffi*^f6j_h 
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^M-t^ii±m(Dmwm^i 3 a^^z^i 4 At^mm^<t> put ^j: b u 
Alt. mmi^r ]^u^RAitt^m-(Dm^^^m-t^ii. xts^-'^i^iti^^ 

^mtT^-^ RD I \ZKAM^A^ LTt'- ^ m;^^tg^^StmJ^7!}'^i^^M 
[0 0 4 4] 

&.±\Z^-tmm • ^mmm±i^^ IVCmm (inter VUPU com 
mu n i c a t i o n#^) t^^t ^ t-f ^ . 
[0 0 4 5] 

01 1 tc, I ycmm^mx.f=.2'D(Dvupu 1 o®r^T'T-*-^x^^ti^ii 

, PUTM® I Vca«^c^v^T^i, T KUJ^.Tb'^A 1 :*^e5A 2CD^fflT'feSi:^ 
ti, =m^{l!f(Z)^-^ R AM 1 5 XtCT-*-^ $:»^iit^ii:lC <fc U^*-^ §:Kit"r 

ti'^A 3 ;?)^^ A4 (D^^ii, m^m(D PUIZ^ 'J ^ tlfe^- ^ RA 

M 1 5 x;^^^5=-'-^ ?:5i#t-'g>= L;t^^oT, m.m.'^nt^T'- ^ p u zxmm 

[0 0 4 6] 

EI12tC, PUTMCD I VC#^^^X.fe4 o(7)VU PU 1 0 ^rg^MLfeT-'- 
^^SIi/X^^A 3 0 <Z)M$:^LTfe€>o Z.(DmXlt. 1 VU P U 1 0 p 
il^U, ft&C^3 oc^VUPU 1 0 c {±^#fchJ^:oT^3U, V U P U 1 0 c jb^ 

^ii^T®^#fcovu pu 1 0 p izMLmmz'r-^tr^^m-^n. ^^cdvu p 

U 1 0 c ;^)^p5^iJ^VU PU 1 0 p^MM{Cf'-^;^':e3t$tl'2>o r®fc*b, ^(D 
VU PU 1 0 p Ij:, ^#t®iS[C^g^-r-g>S^R AMfe-aVNti^'^R AMM^ 1 5 
X§:^i;tT^U, ^^«(^VU PU 1 0 c 1 R AM^ -5 V^ li^M R AM 

fl^ 1 5 X$:^;iTV^-5„ L^A^oT, VU P U 1 0 p ^C^^/^T^i, ^^t® 

vupul 0 cA^^^*-^$:M^a^c^fi•r-5^h:^^R^tgT'&u, ^t^, ^mi^tz. 
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m<DVUP U 1 0 c (D^mRAM 1 5 X$: 1 ^ (cr -5 ^ fnTfg-e^ ZO)^ 

1 0 p^3J;t>*^#^©VUPU 1 0 c (Z)^□^'9A$:f^^^g■t-■5i^^M*'^^-g>o 
[0 0 4 7] 

tr^. :^m(Dty:^v^2^V\t. VUPU 1 0 p^3J;t>*VUPU 1 0 cc^raT'tt, 
[0 0 4 8] 

H 1 3 ii, HI 2 {C5^L/7^:-?-^^giiy^5=-A 3 0 (Z)#'^r(Z)VU P U® P UfC 
^f-t-S^^ U«fig$:^bT&-5o _hf3^|eI^lC, P U TM(D I V cm«$:fix.fe 
VUPUl 0 5:MV^TV^-5(Z)T', 1 (D A T'^ o T % t"- ^ ?!i^mf 

^\^±-t^Z.tt>'^-V^^o r^tX-lt. ^(DVUPU 1 0 p(7)PU (PU-A) iZ 
feV^T«, ^^U-^^y^l 9 a)i^'fIR AMCDfl^liVU PU 1 0 p tCliHf*:*':^ 
<, ^(^r K^;^{cM6lJ{c^j:51--5^*-^ RAMij;, ^#fc(D vu P u i o c 
■e.tl^tl:9^iji:LTigS$tlTVNS„ t?^, ^^©VUPU 1 0 cCDPU (PU- 
B, PU-C^J;t>*PU-D) {CfcVAT=b,^^U V^y :/l 9 (DiifSRAMM^ 

PU 1 0 p iCgHff 5 tlTV^-5 3 
[0 0 4 9] 

0 1 4 tc, ^mo) I ycmm^Mm-t^mm=t-=-y h 1 2©i&f^?::7n-5^^ 

■ X^VZK^ 1 3 RJC, 3l|fi$'c(7)VU P UCD I D, jt'^-t-ST-'- ^ C^^^^T Kl^^ 
(l|-«S(Z);&V^^||^RAM^Ci!^^J ^ti;^T KUX) , ^MRAMl 5X®^$& 
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m7chJS;-g> vupu(Z) I D, mm-^ti^y'-^omt^r ^mRAucDm 

vt.^ 1 3 R^j;t>*i 4 Rcois^ti, cwM® b^;i/-efettii-f > ^ > • r-fe 
>y;L'iBM{cj; uiS^T'^eo r(Z)^il?l:7T>^S/3 >i: UTit:/;^- 
[0 0 5 0] 

^, P u t (Z)SiZ>^jiiff^T5:^-^, :^5^'v:/6 4 T'S 

a<Z)^MR AM 1 5 X:^)^e,7^-^ $:M^mt-o ^tl ^ IsI^tC^m <^ b 

u s y $:Mmb{CLT»ii^?^?:^lfiL. Mm L^sli^yr'S L^^M"^ <^ b 

u s y $:,^Tt^MtCt--g) = 
[0 0 5 1 ] 

:/6 2r'm:^c^>#-^ti, ^ 6 5 T-^m L^^MfB-^ ^ b u s 

y;{)^MmL,1^T{C?Si^(0$:^*), :/ 6 6 T^ffiiJ^^'- ^ (T K l^^ ^-r-*- ^ 

«i2l$fe®VUPU 1 OtCjifS-r^o ^tlil^fC, P u t 

ji^^^^tcLT^^mL^^ihL, ♦ji^*'!;ii^T-t-g>i:»^A^^MM-^^ put 

PU 1 0®T-*-^ RAM 1 5 X{C-r-5$(IW*^$:a?M-r-g>^i:{Ci: C 
©IHMTt-*- ^ cDAm;^7T K b:^ -5 v^^iMW■r-5 ^ i: ^'t-t T-^fScc^ v u 

PU 1 0(Z)r^T'7-*-^$:^#{Cx^-r'5r i:*^T'$-5<. 
[0 0 5 2] 

BIl 5{C, PU-Ajb^b PU-B©S^RAM 1 5 XJCt"- ^ $:»^72it^#^ 
Ir^-f < hT'^LTfeSo ^ JV IX^lt. P U - B ©Mm L^^^-fl 

-^^ b u s y *^7f->^C;5eoTV^S(DT% feizl^*- ^ l±^x&{C;& -r^^ii* 
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T, mii^^'-^mm^ 4> put ti^mti-^nr^^^mizmnf^y'-^fi'^mm'^n^t. 

, R AM 1 5 X{C«^iittl'5, :i<Z)MT'ti3-t^>r 5-^^- 

[0 0 5 3] 

^T$:C l//^;^?) laKfi-effJ^-r -S^i:;^)^ "Tig T^^o 016 (a) iiMWco 
PU- AC7)^i||#Ji!M$:C-g-|g® L/^;i'T'fHjiEbfeM-efeU, 016 (b) it. S 
PU-B®«il^Jl|I?:C#Mc^b^;i^T'fHi£ELfeM-efeS„ PU- A(D^ 
D A 7 1 li, >^ 7 1 a T' n > ^ >r ^' U - i/ 3 > • b ^ 1 3 R 

oiz. mm9iiO)mmh'-\kmm^ 4> b u s y ^^^^i^y m72^^'^mm^ <i> p u 

tcitxDT'-^^mtii^^o -eUT, T'-^<Z)j^m;^\1ilt)-g>i:^7^^y::^7 1 eT-J^ 
7^aiS$:^Te):^)^, Zk^v^l 1 f JC^-r J; lc»ii^^^>'fB-^ put -kziryxz 
■r ^ ^ ^* -9- - ^ > b L T ^ < ^ T' ^ -5 o 

[0 0 5 4] 

— pu- B(Z)>''n ^?*^A 7 2 T'li, y.'rv:fi 2. ^.x-nyv ^ ff\^~vn 
y • 1 4 Ric^^^^- hr }^U7.mn^^ti^o 7.^v:fi 2 bT-S 

'fSRAMtC^ji^tl^j^M^;^)^^®-?-^ $:g!*tmi-Mll$:F?g^i-'5c Z.(D^. 
T.T-VZtl ^ Q.\Z^-t^O\Z. jIMTCC^^ii^^^M-^ P u t 5:^:11 ^y^' L, 
bus y $::r>JC-r^^0ia$:r77'>^ i>3 > • I2-;KCJ; U 
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^y:/72dT% Ki^StlfeT'-^ Xt^ :^ 7 2 e T'^m b,1^T^S ^ 

^rT'fe, ^T^^y ^7 2 f tc^-r J;e)(C^aiL4^M#^ b u s y $::t:7 

[0 0 5 5] 
[0 0 5 6] 

tc^-r J; e) {c, mmv^mm^ ^ b u s y ^ p u t cD#/r 

7 6;^)^, "f-^^^^-t^m^uiiKmxx'^^^mizts^^. 

[0 0 5 7] 

7=-'-^ R AM 1 5 X$:^mf -5 5=-'- ^ JC^^t* -5 © T% -t^XC^m 
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[0 0 5 8] 

mi 8 (a) fc, m.mm(DPu-A(Dm.m^m^cnm<DUK;vx^m7ii^r=.m 
^BL. mis (b) {t. ^mmo^pu -B(Dm.m^m^cnm(Diy^jvvm7^ 

LfeM5:^LT^So PU- ACD^D 7 1 T'ti, 7 1 a X' ny y 

7=-^y^7 1gT% ^a(Z)S'^RAMl 5 X(Dr KL/^T', ^Mtl, -t^t)*>, 
m%O^WM>kmm^ <!> bus y^^^^mM^tier KL^:^$:fl^-rSc ^m^COPU 
-B}^)^^MRAM 1 5 X$:^<2^iaiLTVA€>4^M® R AM 1 

y.'TV^l I htr, gaa)^^RAMl ^Y.CDmmkm'm^ <^ bus yTb'^i^M^ 
ti-Sr KbXcD^'-^ §:#MLTaifg^cD^^M5:^ni^> ^-tS. ov^-^:^ T.t'V 
:/7 1 i T% 7llfS$fe©^ff RAM 1 5 X(D^M>^^- hT F l^;^ tC "7 9 ^ aZT 

^<Z)7='-^;^)'J$ii^^®,'^#0 put ^'^MM^tiST Kl/^i:JS;^TVN5= 

;^-T-^y :/7 1 j T'«^iAt^7t«?)(7)7^-^ $ri2^ffib, :^^^y >^7 1 kT'illfS^fe 

[0 0 5 9] 

— 15. PU-B(D:/D^*^A 7 2T'tj:, ^ 7 2 a T' 3 > 7 ^ - >> a 

gT% J^MtgCDSMR AM 1 5 X(Z)^^^Mfi#^ b u s y ;^}^|&^$ tlS T K L/ 
>?.*'^|g^$4x€>o S^RAMl 5 X{c»3i^ti;t3zlM7T:;^)^^cDT-*-^ 
^H^rli^^-t-Sl^li, ::^^^yy7 2hT% ^ P u t 

jIIMtti^^MRAM 1 5 XCD^^ITO.M-^'^' b u s y ti-2> T K I^^^JCt"* 

$:il^oT >'^^'$:3^ST-g>o -^-^m, ^5=- ^y:/ 7 2 j tl^T^- ^ 5:^ 

^, ^5^>y :/7 2 kT', i2lfB7C<^S^R AM 1 5 X(Z)M^it^M# b u s yA': 
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[0 0 6 0] 

-^^VitM:^(DYUPV 1 O^S'BMt'-^ RAM 1 5 X{C'M$:i#fe-&^ 3 
[0 0 6 1 ] 

019ti, rCD^^T'T-*-^ PU- Ai:, t'- ^ -5 P U - 

mm^^mm^ b u s y ^ p u t (DmmcDm^mit^mv:^^. 

l^fciy^-oX. 019 (b) Km-tXoK. "r- ^ ^^.^ir ^m^Ul l tdnxM 

ti*^^*^ o 7t :^)^ if e) y n AMT' WeiT-r -5 , ^ V^ o 7t^'f^;^)^^^^^"e & -5 . 
[0 0 6 2] 

02Otc, vu p U(^^?^M^^LTfes„ 3® V u p u 1 0 B li, m 

8 {CzKL^-fiS(D.^O-fe^y-tf-3 2 i:®^i-S^|g?:^X.7tVU (COM) 

Tv\^=b(Z>-e^-g>o 2^1:^0^® vu p u 1 0 ti, JiJ^ut^ i vc#^$: vu p ura 

gE#^n-fe^y-y-i:VUPU 1 0 $:jlM$-l±-2>^hfC i $ ^fc^' l/=3ri/y;i/;S: 
f-*-^Mi/;^7^A3 0 $:^^T'#-g>r ^li_h«Eb7^iiUT'^-5o -tt^t)^. I 
V C^^IC j; U ^^CD V U P U V^fe:^^Mili/>^7" A L i: LT 

rj^m^\zx^>^um\zts^ti'^yi^p^\t.mnx-&^. 

[0 0 6 3] 

0 2 OtC^bfcVUPU 10B(Z)VU (COM) 1B«, Mim^^^ — V b 1 2 ^ 
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ft&(Z)CPU3 2(DAyi.ii(D4 y ^-y ^^^nW-D^-^y^z^v y^|g2 6 t. 

^, vupu 1 0 B^c^v^x^i. pumiivumt.(Dmvuv:^^mmizj::s>v 

UPU-r>^-:7x^:x.75)^-^^-3K- ^$4^Tv^-g)CDT% PU2:^^^VU1 B^cDt-* 

hT^-^RAM2 5 $:ffiCDCPU3 2 /xcDj^Mt^- ^ R AM LTM V^ ^ ^ il tC 
J:U, PU 2 r i:75)"^T'^-g>o ^MttC P U 3 2 <D 

^iliifgrL- h 1 2{cS#-r>^->'ai>f X 1 4 >y i/'-r-SrhtCJ; 

USfg^^T^-^ RAM 1 bXy\m^tiZtt>^V^^. 
[0 0 6 4] 

roMM^VU (COM) 1 B i:tCi; VUPU10BT'{±, 

±ii&L7t I VCaigTli, it'ftMli+M^fUc^VU PU^S-fSR AMtCT^-'-^ 
^jitti^OiZf^-oT^^^CDlZMh. ^^(Dmm^--^ RAM2 biZ^"-^ 

oT, I VC#tg®#< CD^ U hCDo 7^-^ R AM(7)^iJM?il^&|nI_t:T^ 

upu 1 0 3 0 ^mm-t^^nti^-^miir^i}. z:tL^(D^-f 

[0 0 6 5] 

ifB-eii, :^mmiZ:fy^^^^VU PU 1 0 (7)^1^:1- h 1 2 P U TM®^-a• 
&M^CI}iH^LTV^-g);^^, SMRAMl 5 X^f^t) U tCiifgR AM 1 5Y$:tgt-j-?^ 
GE T§5-e&oT*;±f5i:|WI^® I VCmm^MmX-^^. 0 2 1 {CGE t^CD 
ilftrL-^y h 1 2 5:#X-7^VUPU 1 0 P U 2 ^^Jij^iZ^LX & ^ o 
[0 0 6 6] 

G E TM^^-a-ii, vu PU 1 0 lzm.mwmo:>7'~^ RAM 1 5 Y7b':|9!l-t?3tl 
T^3 y, ^®i2lfs#M(7)7'-^ RAM 1 5 Y t)mm^^(Dm(DV U P U 1 0 iZiS 

\>^xit^mm-m<7)^-^RAMtf^^. iiM:3.-^y h i 2%, mm^y^-yx. 
-^7.1 3 n^m^ y^ -y y. 1 4 t ^m^x^^j. ^^(Dum^ 1 3 c^i: 
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t>*i 4 ctt, m'^m(7)^i^ti^m&'^n^nyy ^ ^v-^y^y • i 3 r 

L P U TMi: «tS D T'fe-2)c 
[0 0 6 7] 

GETM^iiM^i-^y h 1 2 CZ)iM^tlI!?& 1 3 Ati, j^'ft^Mc^T'-^ RAM 1 
5 YtCT^-^ $:«^iit^l^lC, b u s y $:»jiJ?ii^^^.tcLT, 

g^^C7)I DT'ftfiCDVU P U 1 0 {C32lttiLT»^ii^^MTfe'5^il = 
ii^T^-^ R AM 1 5 Y:<)>^(DT'-^C7)MmLli, itM$fecD# V U P U 1 
0;^)^^(Z)U h'©#fe■SV^^i^mb^®.#-^«^' g e t (C j;^o 1 3 

A^/tt-S72lfBfJ» 1 3 Cl±, U h>©#0 get :^^^i:fAti^tiilffi"ffr 

^r^^mUf^^^L. Sft5feC^VU PU 1 0(7) I D$:ilI!;^^»iAa?iL:t^®,ff-^,^, b u 

s y 5:^mLortg4^:t^MfcbTi^mb, M^B^(Z)vu pu 1 Q ^m^^^mMM 

TffeS^i: $:ii^t--g>c ^tilcj:U, MMtS^® V U P U 1 0 cog-^-T > ^ - :7 
x-r 1 4 r Kl/X^72lffiL, t-'-^ ?:^^mi-c X^frLiS^-oX. PU2:^)^ 

M3feA^^>5=-*-^ $:M^*5?-5#-a-lCli. U g e t fCj: U S^g* 

^(DtrS^'-M# <#> b u s y (tJt>6^, l/T^-r * r e a d y TfeoT=fej^V\ 
;^"^) ^Bi^LT, SM-r >^-7i-r^ 1 4 fC^StlST F^:^tC/^^Cfe-T-*-^ 
*"^^mf(irai 4 CfCj; UffJWStl-S-fe U^'^ 1 6 ?:®CTPU2{C'^|^$tl-g) 

o 

[0 0 6 8] 

J^fSWMcDT-*-^ R AM 1 5 Yt;_hML^^fi#MC^7-*-^ RAM 1 5 X^iWI 

^fC7-'ir;i/5K- hT-*-^ RAMic j; u#^tfe-t-§>^i:7!j'JBrtg"e^-g>c zioj^-^tc 

[0 0 6 9] 

0 2 2 (C, GE TMCD I VC#^$:^ii1-eiiM:3.-^y h 1 2®l&f^$:7n- 
3 > • 1 3 RtC, j2lM5fe®VU P I D, jifiR AM 1 5 Y(7)^MT 
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, ^M^^^-S VUPUC7) I D, 7^^RAM(7)|g^r Kl^>5., ^-fs^ tl-^T-*- ^ 
y • \yV7.^ 1 3 Rn^n 1 4 R(DWL^\t. C^m(D ^JVX'&tHt4 y ^ ^ > 

[0 0 7 0] 

^^M-^ (U ^J'x;?. hM-^) g e t (Z)S!ffiL,1i^T^^-^, Xt^ 8 4 S 3 
®32^^R AM 1 5 YtCT-*-^ $:»#7it/= il [WI^fC»7i*iit^MfS# b u s 
y ?:»ji*i{CbT^mL?:?^liib, mj2^^timT-t ^ tV^Mm^ <l> bus y 

[0 0 7 1] 

— :^^v:f8 2VAtf(Dm^lt. U ^x;^ ^ g e t ^ri^ffi 

^y ^8 5VV^mm-^4> bus y;^^#3li^;^TtC;& 7. 7=" ^7^8 6 T't-* 
§:iim^(Z)VUPU 1 0 7()^P>^Mt-'5o -eUT, b ;^)^J5i^T -T-S i:, 

g e t $:Jii^T^M{C-r-5= Z(D^t)lZ, G E T§i!^CfeV^T =fej, Aai 
:d(Dr KbXfC j: Ut"-^ 5: ^M^fec^VU PU 1 0 (7)5=-'- ^ R AM 1 5 Y:6^^^ 

x$:^iifesvNtiM^t--5^^fe'itT'^^(Dvupu 1 0 (Dmx^- ^ ^mmz. 

^^■t^Z^t^^X^^. -eUT, ^(Z)ci;e)^MS5:ilM:3.:^^y h 1 2(D:7t-A 
[0 0 7 2] 
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a? §: r ^ -fe :^ T' ^ -5>,^,T' li|Bll::^TfeU,SacDVUP U (Dt-*- ^ R AMtC 
T^i^;^-r6®ilIeID^f^T'ft6(^VU P U©7^-^ R AMtCf"-^ • fgffi 

•tSr illCj: e) ^i:*^T'$-5o PUTM®ii^:^i^(Z)VUPU 

1 0 $:a?Mb?t5^*-^^Si/^^A3 OTti, a(7)VUPU 1 0 p & V^ liftfi(Z) 

yn-fe^yi^:^\ ^ji(Z)^-^ $!m^c?)^(DVU PU 1 0 c fc^itb, ^(DVUP 
Ma^c^SLTv^eo ge TMc^il'©:^?S(ovupu i o ^rfiimLfeT^- 

^^ai/:^7^A3 Oti, ^(DVUPU 1 0 p fe^v^^j:f£(Z):/^■fe^y-^^;^^)^^^cDV 
U PU 1 0 c tC#fc#&$tl-g>T-*-^;^)'!^i'^*T'fe $^(C, ^©VUPU 1 0 c;^)^ 

[0 0 7 3] 

upu 1 0 pKM'tiskmtim^^ti^m'^-^'^^i^. z(D^of£mMizMfZ^Lr:L7' 

-^^g|>>;^^A3 0 t.LXlt. GETm(Dmm:^mvm(DyUPU 1 0 p-fy^^ 
^©VUPU 1 0 ciZ^-^^m^^h. PUTM(Z)ii#^^ST'^(Z)VUPU 1 0 
c:^^^^®VUPU 1 0 plZr"-^ ^Mi^?-t^J:^t>m^:^'^Vmmi)^^^K f£ 
if^e>, jifS^ffl • ^##Mf-*-^ RAM§:J^c^VU PU 1 0 p ;^)^t> h o^T 
<J:V^*^p3T'S>-5o t>i:o(Z)^C^VU PU 1 0 p ^^i5«D^(DVU PU 1 0 

c{Ci:Ur$>Mll$:=ff e)#it(?)7='-^MSIi/>^-5^A3 0 li, :^^i^#§0^^c*^:^)^-5 V U 

pu 1 0 ^m^^r=.m^r&:$i&^f£m^^'x$>^tm^^ti^o u^Tb^^x, j^cdv 
u pu 1 0 p {cco*^^^^#M^^ u ^um-^'\i:ri^m^t^m^7^-^^miy:^9- 
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